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(54) Battery module 

(57) An integrated battery case (2) is made by cou- 
pling tocetfer a plurality of cell cases (3) into an integral 
body, open ends of the cell cases (3) being closed inte- 
grally witn a lid member (4). Communicating paths (37) 
for communicating a suitable number of neighbouring 



cell cases (3) with one another are provided in the lid 
member (4), whereby the cell cases (3) have a uniform 
internal pressure. 



Fig. 2 
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Description 

[0001] The present invention relates to a battery 
module made by connecting a plurality of rechargeable 
batteries so as to obtain a necessary power capacity. 
[0002] Fig. 1 3 shows a conventional battery module 
made by connecting a plurality of cells and coupling 
them integrally so as to obtain a necessary power 
capacity. In this battery module, a plurality of cells 41 
(41 a to 41 j) made of sealed alkaline rechargeable bat- 
teries as shown in Fig. 1 4 are arranged in a row with the 
long side walls of the cell cases 42 adjacent with each 
other. End plates 52 are placed against the outside of 
the cells 41 a and 41 j at the opposite ends, and the cells, 
together with the two end plates 52, 52, are bound 
together with binding strips 53, whereby the plurality of 
cells are coupled into an integral body. 
[0003] In the cells 41 , an electrode plate group 47, 
or elements for electromotive force, made by laminating 
negative plates and positive plates with intervening sep- 
arators, is accommodated in a cell case 42 together 
with an electrolyte, and the opening of the cell case 42 
is closed with a lid 46 provided with a safety vent 45. 
From the upper end of the positive plates on one side of 
the electrode plate group 47, leads 49 extend upward 
and are connected to a positive terminal 43 thereabove, 
and similarly, from the upper end of the negative plates 
on the other side of the electrode plate group, leads 49 
extend upward and are connected to a negative termi- 
nal 44 thereabove. The positive terminal 43 and the 
negative terminal 44 are attached to the lid 46. 
[0004] The positive terminals 43 and negative ter- 
minals 44 of neighboring cells 41 , 41 that are coupled 
together are connected by connection plates 51, 
thereby connecting all celis 41 in series. When the cell 
cases 42 are coupled, ribs 48, which protrude vertically 
from the long side waits of the cell cases 42, are abutted 
against each other, so as to form coolant passages 
which extend in the vertical direction of the long side 
walls of the cell cases 42. The cells 41 a to 41 j are 
cooled by flowing air through these coolant passages. 
[0005] However, in this conventional battery mod- 
ule, because the plurality of celis 41 are completely sep- 
arate and sealed from each other, there was the 
following-problem. When the internal pressure in some 
of the cells 41 rises due to variations in capacity or tem- 
perature of the celis 41, deterioration of the electrode 
plates of the cells 41 caused by oxidation is accelerated, 
which in turn leads to increased variations in the internal 
pressure and progress of deterioration between various 
cells 41. As a result, the balance of the condition of the 
electrode plates of the cells 41 in the battery module is 
disturbed, and inconveniences such as overcharging 
and over-discharging occur in some of the cells 41, 
which leads to a decrease in the lifetime of the battery 
module. 

[0006] Moreover, safety vents 45 for releasing gas 
to the outside when the internal pressure in the cells 41 



exceeds a certain value have to be. provided for each of 
the cells 41, so that there was the problem that the 
number of safety vents 45 to be installed is large and the 
costs are high. 

5 [0007] In view of these problems of the prior art, it is 
an object of the present invention to provide a battery 
module, by which the lifetime of the battery module can 
be extended by acquiring balance in the progress of 
deterioration of the electrode plates between various 

10 cells that constitute the battery module, and by which 
costs can be lowered by reducing the number of safety 
vents to be installed, 

[0008] A battery module according to the present 
invention comprises an integrated battery case that is 

is constituted by coupling together a plurality of cell cases 
into an integral body; and an integral lid member for 
closing open ends of the plurality of cell cases, wherein 
communicating paths are provided for communicating a 
predetermined number of neighboring cell cases with 

20 one another. Because the insides of the cell cases are 
mutually communicated through the communicating 
paths, the interna) pressure in the cell. cases becomes 
equal and gas that is generated in those cells whose 
deterioration is most advanced is .absorbed by other 

25 cells, thereby suppressing the progress of oxidation 
deterioration of the most deteriorated cell and ensuring 
good balance in the internal pressure and the progress 
of deterioration between various ceils, whereby the life- 
time of the battery module is increased. 

30 [0009] !f the communicating paths are formed in the 
lid member, neighboring cell cases are communicated 
with one another without providing spaces for communi- 
cating paths in the cell case.-Thus balance is acquired 
between various cells and the lifetime of the battery 

35 module can be increased similarly as above with a sim- 
ple and compact configuration. 
[0010] . It is preferable thaf through holes be formed 
on the top face of the lid member at positions corre- 
sponding to abutting ends of adjacent cell cases, and 

40 that communicating lids formed with communicating 
paths for communicating these through holes be 
attached tightly to the top face of the lid member. 
Thereby, the communicating paths are arranged above 
the top face of the lid member, and transfer of the elec- 

45 trotyte between the cell cases can be prevented reliably. 
[0011] If the communicating paths are formed by 
monolithic molding in the lid member, the number of 
parts can be reduced because the communicating lids 
become unnecessary, and since there are no fixing 

so parts, the inner walls of the communicating path have a 
smooth surface, so that the electrolyte hardly adheres 
thereto and a short-circuit due to transfer of the electro- 
lyte between the cell cases pan be prevented. Also, 
because the communicating paths are formed by mon- 

55 olithic molding, high strength of the lid member against 
internal pressure can be achieved. 
[0012] Partitions may be formed in the lid member 
such as to be bonded to the side walls of the cell cases 
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of the integrated battery case, and to extend upward to 
the proximity of the height of the top face of the lid mem- 
ber, so as to form communicating paths in a portion 
above and on both sides of the partitions. While the 
cross section of the communicating paths above the 5 
partitions for letting gas flow can be made large, high 
strength of the lid member against internal pressure can 
be achieved, due to the communicating paths being 
formed by monolithic molding and due to these parti- 
tions. Moreover, transfer of the electrolyte between the 70 
cell cases can be prevented more reliably, because the 
communicating paths are formed near the top face of 
the lid member. 

[001 3] By making the surface of the communicating 
paths of a material that is repellent against an electro- 15 
lyte, or by providing a projection in the communicating 
paths, transfer of the electrolyte between the cell cases 
can be prevented more reliably. 
[0014] By providing a single safety vent in the lid 
member for a plurality of cell cases mutually communi- 20 
cated, the number of safety vents to be installed can be 
reduced, whereby cost can be decreased. 
[0015] Furthermore, by making the thickness of 
shorter side walls between adjacent cell cases in the 
integrated battery case smaller than the thickness of 25 
outer side walls of the two cell cases located at either 
end of the battery module, the volume density of the 
battery module as a whole can be increased and the 
connection resistance between the cells can be low- 
ered. 30 
[001 6] Preferred embodiments of the present inven- 
tion will be described with reference to the accompany- 
ing drawings, in which: 

Fig. 1 A ts a front view and Fig. 1 B is a top plan view 35 
showing a battery module in a first embodiment of 
the present invention; 

Fig. 2 is a partial longitudinal cross-sectional side 
view of the same embodiment; 

Fig. 3 is a cross -sectional view taken along III - III in 40 
Fig. 2; 

Fig. 4 is a front view of an electrode plate group of 
the same embodiment; 

Fig. 5 is a cross-sectional view taken along V - V in 
fig. 4; 45 
Fig. 6 is a longitudinal cross-sectional view showing 
the configuration of a portion connecting two cells 
in the same embodiment; 

Fig. 7 is a partial longitudinal cross-sectional side 
view of a battery module in a second embodiment so 
of the present invention; 

Fig. 8 is a longitudinal cross-sectionafview showing 
the configuration of a portion connecting two cells 
in the same embodiment; 

Fig. 9 is a longitudinal cross-sectional view of the 55 
communicating path between eel! cases of a bat- 
tery module in a third embodiment of the present 
invention; 
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Fig. 10 is a longitudinal cross-sectional view of the 
communicating path between cell cases of a bat- 
tery module in a fourth- embodiment of the present 
invention; 

Rg. 1 1 is a longitudinal cross-sectional view of the 
communicating path between cell cases of a bat- 
tery module in a fifth embodiment of the present 
invention; 

Rg. 12 is a longitudinal cross-sectional view of the 
communicating path between cell cases of a bat- 
tery module in a sixth embodiment of the present 
invention; 

Rg. 1 3 is an external perspective view of a conven- 
tional battery module; and 

Rg. 14 is a partially cutaway perspective view of a 
cell of the same conventional example. 

[0017] A battery module according to a first embod- 
iment of the present invention will be hereinafter 
described with reference to Figs. 1 to 6. 
[0018] The battery module 1 of this embodiment 
constitutes a nickel metal hydride battery, which is suit- 
able for use as a drive power source for an electric vehi- 
cle. As shown in Figs. 1 to 3, it includes an integrated 
battery case 2 made by coupling together into an inte- 
gral body a plurality (six in the example shown in the 
drawing) of cell cases 3, which are formed ima prismatic 
fashion with short side walls, long side walls, and open 
top ends, their short side walls being mutually inte- 
grated. The open top ends of the cell cases 3 are closed 
by an integrated lid member 4. 
[0019] As will be explained in detail below, elec- 
trode plate groups 5 of a large number of negative 
plates and positive plates that are layered in the direc- 
tion of the short side walis in parallel to the long side 
wall of the cell cases 3 with intervening separators are 
accommodated in the cell cases 3 together with electro- 
lyte, thus constituting cells 6. 

[0020] Connection holes 7 are formed on the upper 
edge portions of the short side walls at the outer short 
side walls of the cell cases 3 at the opposite ends of the 
integrated battery case 2 and between each two cell 
cases 3, 3. A positive or negative connection terminal 8 
is mounted to the connection holes 7 at the outer short 
side walls of the two outer cell cases 3 and metal con- 
nection fittings 9 for serially connecting two adjacent 
celts 6, 6 are mounted to the connection holes 7 in the 
short side walls between each two intermediate cell 
cases 3, 3. 

[0021] On the top face of the lid member 4, through 
holes 35 are formed in adjacent edge portions of neigh- 
boring cell cases 3, 3. Communicating lids 36 forming 
communicating paths 37 for connecting two through 
holes'35, 35 are welded onto the lid member 4. Numeral 
36a denotes reinforcing protrusions protruding from the 
middle of the inner wall of the communicating lids 36. 
The size of the reinforcing protrusions 36 is such that 
they do not close the communicating paths 37, and their 
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le^drrg ends are abutted against and welded to the top 
face cf xre lid member 4, ensuring the pressure strength 
ot me communicating lids 36. The integrated battery 
case 2, the ltd member 4 and the communicating lids 36 
are maoe Df a synthetic resin material, such as a 5- 
PP/PPt aiioy. and they are repellent against the electro- 
lyte n ib also possible to make only the lid member 4 
an j the u>r»rnunicating lids 36 of an electrolyte-repel- 
lert material, or to provide only the surface of the com- 
muncattng paths-37 with a coating of a fiuid-repelient jo 
material 

[0027] A single safety vent 10 for releasing pres- 
su't w*wn the internal pressure in the cell cases 3 has 
exceeor 3 a cenain va|ue is provided on the top face of 
the lie fn^oer 4 Moreover, a sensor mounting hole 11 15 
for mount^g c temperature detection sensor that 
delect trvc temperature in the cells 6 is formed as an 
indent w Dortom end of which contacts the upper 
edge v*e r**rtrode plate group 5 of one of the cells 6. 
[0023] f>- me long lateral wall 12 of the integrated 20 
banp»7 ? wnich is formed as one plane by the long 
side wfli* o! Tfrf* cei cases 3 ( protruding ribs 13 that 
exiena vrH*c&! y a f e provided at positions correspond- 
ing to me tater&i edges of two adjacent cell cases 3. Fur- 
ther, a large njnroer of relatively small circular 25 
protrusions 1 4 are !ormed at suitable intervals in matrix 
fashion tx*rween eacn two ribs 13, 13. The ribs 13 and 
the protr jsions u have the same height Furthermore, 
coupling ros iba and 15b having the same height as 

'the ribs 13 .and the protrusions 14 are formed on the 30 
side walls o' the upper edge of the cell cases 3 and the 
side walls o^-me lid member 4, such as to bridge across 
the side wa?is of the cell cases 3 and the lid member 4 
at positions corresponding to an extension of the ribs 1 3 
and the protrusions 14. A plurality of protrusions 1 6 and 35 
indentations 1 /. tor positioning and fitting together inte- 
grated banery cases 2 when their long lateral walls 12 
are juxtaposed with each other, are arranged at. an 
upper portion and a lower portion of the outer surface of. 
the two ribs 1 3 near both ends of the long lateral wall 1 2 40 
of the integrated battery case 2. When the integrated 
battery cases 2 are arranged in a row in parallel, the ribs 
13, the protrusions 14 and the coupling ribs 15a and 
15b form coolant passages for cooling the cell cases 3 
effectively and uniformly. 45 
[0024] Next, the aforementioned electrode plate 
groups 5 are explained in detail with reference to Figs. 4 
and 5. A large number of positive plates 18 made of Ni 
porous metal and a large number of negative plates 19 
of Ni punching metal coated with an active material are so 
arranged alternately, and the positive plates 18 are cov- 

* ered with separators 20 in the form of a bag having an 
opening on one side. The positive plates 18 and the 
negative plates 1 9 are stacked upon one another with 
the separators 20 therebetween, thereby constituting 55 
the electrode plate group 5. in Fig. 4, the region where 
the positive plates IB and the negative plates 19 
oppose each other with the intervening separators 20 



and generate electric power is indicated by oblique 
lines. The lateral edges of the group of positive plates 
1 8 protrude beyond the group of negative plates 19 on 
one side and the lateral edges of the group of negative 
plates 19 protrude beyond the .group of positive plates 
18 on the opposite side, and these protruding lateral 
portions form the lead portions 18a and 19a, to the lat- 
eral ends of which collector plates 21 and 22 are 
welded, respectively. The two outer edges of the collec- 
tor plates 21 and 22 are bent toward the inside and their 
dimensions are adjusted such that they do not spread to 
the outside as pressure is applied thereto when they are 
being welded to the electrode plates 18 and 19. 
Numeral 23 denotes external separators arranged at 
the outer faces of the electrode plate group 5 between 
the collector plates 21 and 22. 

[0025] Numeral 29 denotes pairs of positioning 
holes formed in the lead portions 18a and 19a at a suit- 
able distance from the top and the bottom thereof. By 
inserting positioning pins into these positioning holes 29 
and by applying pressure on the lateral ends of the lead 
portions 1 8a and 1 9a, these lateral ends of the lead por- 
tions 1 8a and 1 9a are aligned and welded reliably and 
evenly to the collector plates 21 and 22. 
[0026] Fig. 6 shows the connection fitting 9 for seri- 
ally connecting the cells 6, 6. The connection fitting 9 
comprises a pair of frame fittings 25, to the base ends' of 
which the. upper ends of the collector plate's 21 and 22 
of two neighboring cells 6 are welded, respectively. The 
cells 6, 6 are connected by inserting from both sides 
protruding portions 26 projecting from an axial portion 
of the frame fittings 25 into the connection hole 7 formed 
in the short lateral wall of the cell case 3, and abutting 
their leading faces against each other and welding them 
together. The bonding of the upper ends of the collector 
plates 21 and 22 to the base ends of the, frame fittings 

25 and the welding of the leading faces of the protruding 
portions 26 is performed by resistance welding all 
together after they have been assembled. Annular 
grooves 27 are formed around the protruding portions 

26 of the frame fittings 25, and the connection hole 7 is 
sealed double with O-rings 28 mounted in these annular 
grooves 27. 

[0027] In the battery module 1 of the present inven- 
tion, as described above, the integrated battery case 2 
is constituted by mutually connecting a plurality of pris- 
matic cell cases 3, abutted on their short side walls. The 
open ends of the cell cases 3 are closed by the inte- 
grated lid member 4, and the collector plates 21 , 22 of 
the electrode plate groups 5 in adjacent celts are con- 
nected via the connection fittings 9, that pass through 
the connection holes 7 formed in the upper edges of the 
short side walls of each cell case 3. Therefore, neigh- 
boring cells 6 can be connected inside the integrated 
battery case 2. Because the connection configuration is 
not exposed to the outside, the installation space for the 
battery module 1 can be made compact. 
[0028] Moreover, because the insides of the cell 
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cases 3 are communicated with each other through 
communicating paths 37, the pressure inside the celt 
cases 3 becomes equal and gas.that is generated in the 
cells 6 whose deterioration is most advanced can be 
absorbed by the other cells 6 so that the oxidation dete- 
rioration ot the most deteriorated cells 6 can be sup- 
pressed. Since balance is acquired in the internal 
pressure and the progress of deterioration between var- 
ious cells 6, 6, the overall lifetime of the battery module 
1 can be increased. Furthermore, through holes 35 are 
formed in the top face of the lid member 4 and covered 
with communicating lids 36 having communicating 
paths 37 formed therein, so that the communicating 
paths 37 are positioned above the top face of the lid 
member 4. Moreover, since the communicating paths 
37 are of such property as to be repellent against the 
electrolyte, the electrolyte is prevented from transferring 
between the cell cases 3 even more effectively and self- 
discharge due to transfer of electrolyte between cell 
cases 3, 3 can be prevented. 

[0029] Moreover, since it is sufficient to provide the 
lid member 4 with a single safety vent 1 0, a reduction of 
cost is achieved. 

[0030] The connection fittings 9 are made of pairs 
of frame fittings 25 having protruding portions 26, which 
are inserted into the connection holes 7 from both sides 
and whose leading ends are welded together, and to 
whose base ends the collector plates 21 and 22 are 
attached,, so that the electrode plate groups 5, i.e., the 
cells 6 of neighboring cell cases 3 can easily be con- 
nected in series by welding the frame fittings 25. Also, 
by arranging connection terminals 8 having similar pro- 
truding portions 26 and frame fittings 25 at the short 
side walls on the outer side of the two outer cell cases 3 
and by welding the leading ends of their protruding por- 
tions 26, 26 together, the connection of the cell cases 3 
on either end with an external terminal can be per- 
formed with a compact configuration and in a simple 
manner. 

[0031 ] Moreover, thanks to the O-rings 2B for seal- 
ing the cell cases 3 provided around the protruding por- 
tions 26 of the frame fittings 25 and the connection 
terminals 8, both sides of the short side walls of adja- 
cent cell cases 3 are sealed double and leakage of liq- 
uid during use can be prevented reliably. 
[0032] Next, a battery module according to- a sec- 
ond embodiment of the present invention will be 
described with reference to Figs. 7 and 8. It should be 
noted that, in the description of the following embodi- 
ments, structural elements that are identical to those in 
the above embodiment are denoted at the same refer- 
ence numerals, and only differing aspects will be 
explained. 

[0033] In the first embodiment, an example has 
been explained, in which the collector plates 21, 22 of 
neighboring cells 6, 6 are connected with connection fit- 
tings 9 made of a pair of frame fittings 25. In this embod- 
iment, cells 6 are constituted by accommodating, 



together with electrolyte, electrode plate groups 5 hav- 
ing collector plates 31, 32 of negative plates and posi- 
tive plates at the opposite ends of the long lateral sides 
within prismatic cell cases 3 having short side walls and 

5 long side walls. Connection protrusions 33 that fit into 
the connection holes 7 formed in the upper edges of the 
short side walls of the cell cases 3 are protruded from 
the upper end of the collector plates 31 and 32, and the 
collector plates 31 and 32 of neighboring cells 6, 6 are 

10 connected by welding the tips of these connection pro- 
trusions 33 together. The collector plates 31, 32 of the 
two cell cases 3 on both ends are connected to the con- 
nection terminals 8 by welding the protruding portions 
26 of the connection terminals 8 to the tip of the connec- 

? 5 tion protrusions 33. Annular grooves 34 are formed 
s around the connection protrusions 33 of the collector 
plates 31 , 32 on both sides of the short side walls of the 
celf cases 3 and around the protruding portions 26, of 
the connection terminals 8, and O-rings 28 are provided 

20 for sealing them against the short side walls. 

[0034] With this configuration, cells 6 can be con- 
nected to the outside with a compact configuration with 
a reduced number of parts, because the frame fittings 
25 used in the first embodiment become unnecessary. 

25 Moreover, double sealing with O-rings 28 arranged at 
both sides of the short side walls of the cell cases 3 can 
reliably prevent the leakage of liquid during user s ".: 
[0035] A battery module according to; a s third 
embodiment of the present invention will be described: 

30 next. In the first and second embodiments;, through . 
.holes 35 are provided in the top face of the Hd 'member 
4, which are covered by communicating lids 36 : having 
recesses that form the communicating paths 37. ' In this 
embodiment, a protruding dike 39 with a triangular 

35 cross-section is provided, traversing the communicating 
path 37 between two through holes 35, 35 in the top 
face of the lid member 4, as shown in Fig. 9. This pre- 
vents the electrolyte from transferring between neigh- 
boring cell cases 3, 3 through the communicating path 

40 37 even more reliably. 

[0036] A battery module according to a fourth 
embodiment of the present invention Will be described 
next. In the foregoing embodiments, communicating lids 
36 are bonded to the lid member 4. In this embodiment, 

45 the communicating paths 37 are formed by monolithic , 
molding in the lid member 4, as shown in Fig. 10. Spe- 
cifically, a partition 4a is formed in the lid member 4 that 
is to be joined to the side walls of the cell cases 3, 3. 
The upper end of this partition 4a extends to the proxim- 

so ity of the height of the top face of the lid member 4. In 
the lid member 4, a protruding portion 38 is formed pro- 
jecting from the top face of the lid member 4, so as to 
form a communicating path ,37 over a suitable distance 
in the portion above and on both sides of the partition 

55 4a. Moreover, the upper end of the partition 4a forms a 
dike 39 with a triangular cross-section. 
[0037] This configuration has the advantages in 
that the number of parts can be reduced, and the 
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processing step can be made more simple, because the 
communicating lids can be dispensed with. Since there 
are no welding portions in the communicating lids, and 
since the inner wall of the communicating path 37 has a 
smooth surface, the electrolyte hardly adheres to it. 5 
Accordingly, flow of electrolyte between cell cases 3, 3 
relayed by adhering electrolyte can be prevented, and 
an electrolytic short-circuit can be prevented reliably. 
Moreover, even when the cross-sectional area of the 
path above the partition 4a is made larger for the flow of w 
gas, sufficient strength of the lid member against inner 
pressure can be secured due to the monolithic-molding 
construction and the presence of the partition 4a, and 
the electrolyte can be prevented even more reliably from 
transferring between celt cases 3, 3, because the com* 75 
municating path 37 is provided substantially above the 
top face of the lid member 4. 

[0038] A battery module according to a fifth embod- 
iment of the present invention will be described next. In 
this embodiment, the height of the lid member 4 is made 20 
slightly larger, and through holes 40 functioning as com- 
municating paths are formed in the partitions 4a 
between the cell cases 3, 3, as shown in Fig. 1 1 . 
[0039] In the foregoing embodiments, examples 
have been shown, where all (six) cell cases 3 of the inte- 25 
grated battery case 2 are joined together, and only one 
safety vent 1 0 is provided. However, it is also possible to 
provide a plurality of safety vents 10 to obtain sufficient 
cross -sectional area for the discharge of gas, or to join 
a suitable number of cell cases 3 together as one group 30 
and provide a single safety vent 1 0 for each group of cell 
cases 3 that have been joined together. 
[0040] A battery module according to a sixth 
embodiment of the present invention will be described 
with reference to Fig, 1 2. In the foregoing embodiments, as 
the wall thickness of the long side walls and the short 
sioe walls of the cell cases 3 of the integrated battery 
case 2 is set identical. However, by providing communi- 
cating paths 37 that communicate each of the cell cases 
3, the difference in the internal pressures PI, P2 ... 40 
between various cell cases 3 is offset. Thus no load acts 
on the side walls 3b between neighboring cell cases 3, 
3. Thus, in this embodiment, the thickness t 2 of the side 
walls 3b is made smaller than the thickness of the end 
walls 3a of the two cell cases 3 on the outer side on as 
which a load acts due to the internal pressure in the cell 
cases 3. Moreover, since the long lateral wall 3c of the 
integrated battery case 2 formed by the long side walls 
of the cell cases 3 is used under constraint from both 
sides, as indicated by the white arrows, its thickness t 3 so 
is made smaller than the thickness t-, of the end walls 
3a. However, since the long lateral wall 3c of the inte- 
grated battery case 2 is subject to a load which is more 
or less the same or somewhat larger than the load act- 
ing on the side walls 3b, its thickness t 3 is made the 55 
same or somewhat larger than the thickness t 2 of the 
side walls 3b. 

[0041] In this embodiment, the volume density of 



the battery module can be increased by reducing the 
thickness of the side walls 3b between the cell cases 3, 
3, the connection resistance between the cells 6, 6 can 
be reduced, and the costs for the integrated battery 
case 2 can be lowered. 

[0042] As is clear from the above description, with 
the battery module of the present invention, communi- 
cating paths for communicating a suitable number of 
neighboring cell cases are provided, so that the insides 
of the cell cases are mutually communicated through 
the communicating paths, the internal pressure in the 
cell cases becomes equal, and gas that is generated in 
those cells whose deterioration is most advanced is 
absorbed by other cells, thereby suppressing the 
progress of oxidation deterioration of the most deterio- 
rated cells and ensuring good balance in the internal 
pressure and the progress of deterioration between var- 
ious cells, whereby the lifetime of the battery module is 
increased. 

Claims 

1 . A battery module comprising: 

an integrated battery case (2) that is consti- 
tuted by coupling together a plurality of cell 
cases (3) into an integral body; and 
an integral lid member (4) for closing open 
ends of the plurality of cell cases, wherein 
communicating paths (37) are provided for 
communicating a predetermined number of 
neighbouring cell cases with one another. 

2. The battery module of Claim 1 , wherein the com- 
municating paths for communicating a predeter- 
mined number of neighbouring cell cases with one 
another are formed in the lid member. - 

3. The battery module of Claim 2, wherein through 
holes (35) are formed on the top face of the lid 
member (4) at positions corresponding to abutting 
ends of adjacent cell cases, and communicating 
lids (36) formed with the communicating paths (37) 
for communicating said through holes are attached 
tightly to the top face of the lid member. 

4. The battery module of Claim 2 or 3, wherein the 
communicating paths are formed in the lid member 
by monolithic molding. 

5. The battery module of Claim 4, wherein partitions 
(4a) are formed in the lid member such as to be 
bonded on top of the side walls of neighbouring cell 
cases of the integrated battery case, and to extend 
upward to the proximity of the height of the top face 
of the lid member, and the communicating paths 
are formed above and on both sides of said parti- 
tions. 
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6. The battery module according to any one of the 
. preceding claims, wherein a surface of the commu- 
nicating path is made of a material which is repel- 
lent against an electrolyte. 

5 

7. The battery module of according to any one of the 
preceding claims, wherein a projection (39) is 
formed in the communicating paths. 

8. The battery module of according to any one of the io 
preceding claims, wherein a single safety vent (10) 

is provided in the iid member for a plurality of cell 
cases communicating with one another. 

9. The battery module of according to any one of the is 
preceding claims, wherein the thickness of side 
walls of adjacent cell cases in the integrated battery 
case is smaller than the thickness of the outer side 
walls of two cell cases at either end of the battery 
module. 20 
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